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Effective instructional organization and sequences 
analyzing and interpreting diagnostic information. Currently the teacher is reqmr^ to 
prox^de^ analysis and interpretation as well as the instruction. Class l^s a^ti,^ 
iifflitations preclude anything other than the cursory examination of data In W 

facilitate enectiveness and efficiency, a computer can assume the 
and free the teacher for careful interpretation ai^ r ! 

utilization of a computer in educational dagnosis involve (1) identifying info^t^ 
»tego^ requisiteto educational dagnosis, (2) spedf^ng cate^ 
sel^Sw instruments for obtaining data (4) organizing files for 
retriev^ (5) developing a library of computer programs l»sed w ^tiOM^ 
diac^tic procedur^ (6) specifying data presentation format, and (7) translating 
tt^data into instructional sequences. Two exhil^ 

technology to educational diagnosis are described and illustrated. Data tables are 
included (BS) 
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THE APPLICATION OF COMPUTER TECHNOLOGY TO 

EDUCATIONAL DIAGNOSIS ^ 

- 

Poftgarph Report s Diagnosis and Disabilities 

Over the pert decade or more, computer technology has become a re- 
ality in the field of education. In general, the application of this 
has been oonf ii^ to storage and retrieval rf data for 

a , 

adsinistrative purposes. Keseareh in the use of the computer as a 
taacher-stttrogate is being given limited attention. 

Efifectlve instructional organisation and sequences cannot be gen- 
iH erated appropriate analysis and interpretation of diagnostic 

^ information. The typical procedure has required the teacher to provide 
the analysis and interpretation as ueU as the instruction. From the 
S rtahdpoint of both effectiveness ai^ efficiency, the computer can best 

® r the analysis function, thus faciUtating more extensive diagnos- 

S3 tic interpretation and freeing the teacher for the more important tart 
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of instructional implementation. This paper offers a report of re- 
search designed to demonstrate that ca-nputer technology has the 
potential to provide significant and direct assistance to instruction 

through analysis of a wide range of pupil data. 

• * 

E<^iicational Diagnosis and D ata Analysis. 

In the typical school situation, the numerical magnitude of pupil 
enrollments has led teachers and administrators to use standardized 
test data as the major information upon which to base the organization 
and implementation of instruction. These data have generaUy been con- 
cerned with academic potential (mental ability) and achievement. Test 
scores are converted into standard measures, either stanines or grade 
equivalents, generally by the teachers, and the data are stored in 
the form of pupil lists. Storage is typically in student files or 

0 

teachers* desk drawers. 

In addition to adpdnistering the testa and scoring and recording 
the data, teachers are generally expected to interpret the test re- 
sults and translate these results into action programs of instruction. 
Bafttiy is the magnitude of this task considered. For example, a third 
grade teacher mho adsinisters only tmo test insto^ts. such as the 
Achievement Test of Mental Maturity, 

of irttich can be scored by machine, will score, convert into 
standard data, and list seven achievement suhtests and sixteen mental 
ability subtests for each pupil in the cUss. If the class consists 
of thirty pivils. the teacher has Sorked with 690 individual pupil 
scores as a result of the administration of only two standardised 
tests. If readiness testing, diagnostic testing, interest testing, or 
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aptitude testing are added on a regular basis during the pupil’s 
school career* the amount of pupil data collected and available at any 
given time is enormous. 

Using these data effectively ^^thout assistance is clearly impos- 
sible. Even if psychometrists were available in every school system* 
which is not likely to be the case in the foreseeable future* time 
would preclude such personnel from providing data analyses suffi- 
ciently soon after test administration to allow the data to be useful. 
Nor do psychometrists possess the physical capacity to provide inter- 
active analyses among the various data for each pupil in a typical 
school or school system. 

The prescription and implementation of effective instructional 
sequences requires that the diagnosis of learning behaviors be as 
** exact as possible. This includes both the evaluation of specific 

performance behavior prior to the inception of instruction and 
the modification of learning programs in terms of both individual 
pupil behaviors and patterns of behaviors within a given group of 
pupils. Data ooist therefore be examined not only on the basis of in- 
dividual subtests* but in tezms of the interaction of these subtests 
for each and for groups of children. In addition* data other 

than standardized test scores must be made available to the teacher to 
be considered id instruction. The computer is icteally suited to' this 

I * 

, ^ 

task. 
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Applying Computer TcchaologV to Educat ional Diagnosis 

The following examples serve to illustrate the application of the 
concept of computer assisted instructional diagnosis to a specific 

school situation.* 

A is a computer histogram analysis of raw scores data ob- 
tained from the administration of the Bond-Clymer-Hoyt Silent Read^ 
Diagnostic Test (SRDT) to 280 fourth grade pupils in the two elemen- 
tary schools in which this research took place. This histogram 
analyzes data obtained from the three subtests whicJi comprise the 
Analysis section of the test. These include Subtest Fou jf, 
Locating Elenents; Subtest Five. Syllab ication; and Subtest __ S ^, 
T^oating Root Words. This type of analysis was selected because it 
provides a methodology for the visual examination of (1) score dis- 
tributions; (2) means* guartiles* and ranges; (3) comparisons among 
classes at a given grade level and (4) individual pupil disabilities 
and strengths. Similar histograms were done for each individual sub- 
test of the SRDT and for the combined subtests in the areas of 
4tecognition Pattern * Phonetic Knowledge, and Word Synthes^. 

This computer analysis also provides me^s, standard deviations^ 
and high and low scores by class and grade level for each variable. 
The computer was further programmed to indicate the number of pupils 



*The New Orleans Education Improvement Project provided the set- 
tinglSr This pro^ert. fund^ by tte 

The authors served as consultants to this , 

the reseuch reported In this paper eas conducted. 
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and the percentage of pupils at or above grade level for each of the 
variables tested, in order to mal<e the visual analysis even more dis- 
tinct, the interval containing the norm grade e^[uivalent for this 
level (4.0) was bracketed by the programmer. At this grade level, 
only 3796 of the pupils achieved a grade equivalent at or above grade 
level in Visual Analysis. Since the computer can also be programmed 
to print the names of those pupils who appear as ** stars” at any inter- 
val or group of intervals on the histogram, this type of analysis 
facilitates the provision of individ u ali z ed and group instruction in 
specific reading skills. 

* 0 

Computer analyses can also be made of children who have difficul- 
ty with more than one diagnostic area in reading, such as Visual 
Analysis and Phonetic Analysis. Further, the computer can identify 
. those children who have difficulty in certain areas on the SRDT, and 
also appear at any particular range or interval on the test of mental 
ability. Thus, interactive data analysis become feasible. 

Tables 1 and II present the same histogram analyses for the fifth 
and sixth grade levels in the same schools. Visual examination of 
Exhibit A as well as Tables I and II clearly demonstrate the degree 
to which difficulty in the area of Visual Analysis skills decreases 

with each succeeding grade level. 

Tables III, IV, and V present the same histogram ann-i 
data obtained from the four subtests whicii coiiii>i.lsc ciiu 
"Analysis section of the SRDT, also for grades 4, 5, and 6 in the same 
schools. It is interesting to note that the numbers of pupils at 
grade level or above in this skill is vastly different at each grade 
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level- from the numbers at grade level in Visual Analysis. In addi- 
tion, the percentage of pupils at grade level in Phonetic Analysis 
decreases between fourth and sixth grade, where it increased in Visu^ 
Analysis . The computer can also provide interactive information as 
to whether the "stars" representing pupils at grade level in Phone^:^ 
Analysis also represent the same pupils in the area of Visual ^ 

f 

Analysis . 

As the date obtained during this research were analyzed by the 
computer, it was found that a general discrepancy existed between the 
T.yng.ag. and Non-Language I.Q. scores obtained on the California Test 
of Mental Maturity . This discrepancy was found at all grade levels, 
and was in the direction of the Non-Language I.Q.’s. In many in- 
stances, this discrepancy was statistically significant (15 points 

or more) . 

In order to determine the degree and impact of the influence of 
this discrepancy, the following computer analysis was made. For each 
pupil at each grade level, the Language T.Q. was subtracted from the 
Non-Language I.Q. The higher Non-Unguage -Language discrepancy was 
designated "positive"; the higher Language -Non-Language discrepancy 
was designated "negative". Five pupil categories based on positive 
and negative discrepancies were generated. 

Exhibit B is a computer histogram analysis of these discrepancy 
categories in terms of total I.Q. for all children at the first grade 
level in the two schools. Examination of the histogram immediately 
reveals that positive discrepancies which are statistically signifi- 
cant exist for more than half of the first grade population. About 
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45% of the group show positive discrepancies of more than 20 I.Q. 
points. In addition, the higher the I.Q., the greater the positive 
discrepancy. Thus, the brightest children tend to have the greatest 
difficulty with those language elements tested with the California 
Test of Mental Maturity . 

In a diagnostic sense, this histogram would indicate the need for 
concentration at the first grade level on developmental language 
activities as well as the desirability of further research into the 
reasons for these large discrepancies. Computer printouts can also be 
used to identify children with large positive discrepancies and 
specific readiness difficulties. Thus, prescriptions for instruc- 
tional treatments can be derived based on meaningful diagnoses. Out- 
comes may be predicted more effectively as well. 

Considerations in Computer Diaj^giosis. 

The utilization of the computer in educational diagnosis involves 

the following considerations: 

1. Identification of information categories required for 

educational diagnosis. . 

2. Specification of variables within the categories. 

3. Selection of instrumentation for obtaining data concerning 
specific variables. 

4. Organization of files for data storage and retrieval. 

5. Development of a library of computer programs based upon 
anticipated diagnostic procedures. 

6. Specification of the forniat for presentation of data. 

% 

7. Translation of the data into instructional sequences. 
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Of these elements, the teacher as diagnostician must assume the 
responsibility for the identification of the information categories 
(1); the specification of the variables for which information is 
needed to prepare instruction (2) ; the selection of instrumentation 
for obtaining data concerning these variables; and the translation of 
these data into instructional seguences (7) . The remaining tasks 
(4, 5 and 5) , should be assumed by the computer specialist. To date, 

"toacher has been eMpected to organize the files for data storage 
(generally in the form of cumulative record folders) and retrieval. 
Anyone who has attempted to work with cumulative folders knows how 
difficult it is for teachers to record all pertinent data and keep 
the folders up to date in such a manner that the ■ data are useful and 
current. Teachers have also been expected to specify the format for- 
presenting tlie data (making graphs, charts, lists, etc.) as well as 
understand the statistical analyses of the data and use these analy- 
ses in interpretation. The impossibility of functioning in all of 
these roles, as well as the press of time and pupil numbers, has 
generally precluded anything but the most cursory examination of data, 
and has virtually excluded the effective and efficient use of data in 
instruction. 

At this point in time, it (vould appear most feasible, to allow 
the computer to analyze and interpret pupil data arid to allow the 
teacher to implement instruction based on information provided through 
computer analysis. In this regard, the role of the computer special- 
ist in education becomes a vitaX orxe. To the extent tliat the computer 
specialist clearly understands the role of the teacher in diagnosis. 
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HISTOCRAHS OP iOMD-CLYMER-HOYT VISUAL ANALYSIS SCORES POR POURTH GRADE CUSSES 
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HXST06RAMS OF BOMD-CLmBR-HOn VXSUAL ANALYSXS SCORIS FOR SXXTH CRADB CLASSES 
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